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informative Abstract 

@hia research reports the results of «& study concerned 
with the development of a model that can be used to predict 
recreational trips to new reservoirs in Indiana. 

fhe model developed utilizes only road distance, 
coumty population, and the influence of other similar 
facilities as the parameters affecting attendence. A 
technique was developed illustrating how the model can be 
used to predict future attendance and traffic volumes. 

Three parks, Racccon State Recreation Area on Mansfield 
Reservoir, ideber State Park on Cagies Mill Reservoir, and 
Monroe State Park on Mource Raservoir vere used in the 
study. Osta were collected by cenducting interviews of 
twenty-five percent of arriving trips at the park 
entrances. Over 13,000 interviews were conducted over a 
two year period. Yearly distributions of trips by trio 
purpose and frequency vere investigated. 

The prediction model was developed by using none 
linear regression amlysia to determine the parameters of 
distance, population and the influence of other parks. 
fvo equations vere developed, one for the condition where 
" there is no other pavk closer to a county than the park 
under consideration and the other for the condition vhere 
there is another park closer to a coumty than the park 


. under consideration. Zogether, the two equations 
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SIMPLIFIED PROCEDURE FOR 
ESTIMATING RECREATIQNAL TRAVEL 
TO MULTI-PURPOSE RESERVOIRS 


INTRODUCTICN 


The contro]. and use of water resources is and will continue 
to be of mjor importance to the economic life of the United States. 
Flood control, irrigation, and hydro-electric power were originally 
the three purposes considered in the cost amlysis for justifica- 
tion of the construction of dams and their resulting reservoirs: 
However, not until recent yeers have the recreational benefits been 
penerally included in the economic analysis or even recognized as 
an economic factor. 

Recreation is now recognized as big business in this country. 
A substantial portion of the Gross National Product is devoted to 
recreational pursuits in 811 areas of the nation. 

Traffic patterns have changed because of the proportionate 
increase in personal expenditures for recreational purposes. Many 
rural highway sections peeing recreational facilities now carry 
their peak travel loads on weekends. 

The development of the future highway network mst take into 
account the traffie generating abilities of a recreational park on 
a reservoir. A recreational facility is of little value without 
access. Qn some routes, peak volumes result from trips made for 


recreational purposes. 
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a L, On wany routes, weekend traffic volumes exceed the weeklay 
ss volumes end the increase is due mainly to recrestional 

_ somal), : 

ee 
gscrestional, facility. Greve is ao point in having a well 
Aaveloped park that 19 difficult te reach? the yublie 
will mot go to auch a park in maibers great enouch to 
properly wtiliso the investmest més in developing the perk. 
“Meter is a wecrexticual angnet ani vill attract large 
mumbers of people for yecrestienal marpwes. The mubktde 
yarpose days and thely seservolze are ehamatece wateral 
weereaticnal abtrachions ema consequently txaffie generators. 
The weeresticnal potaxtink of a resexvoir camet be fully 
utilized unless trensportatien plomning colmeides vith 
saservoiy develoywent plans so thet an atequate transpertation 
aystes is avedichle a9 the recreational deumnd grew. he 
Getemmining demend prier to construction ao that the best 
tia HA Or the avd LAs ceewmees of land eat 
nonay. At the present time, Little fuctuel informatica 49 
available thet caa be uesd by plcemers to estimate the 
reerentional demand. Many reserveir aitves are located in 
 erees with peor existing transportation facilities. 

| Vamliy existdag weeds vere Gecigusd fur rural traffic of 
ow volumes, ant ee such these rena comet begin to 
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PURPOSE AND SCOPE 

oe seeepepeaaeinalaaainanalD 
end vill produce many vezerroiws rich are suitable for 
reorestional purposes (soe Figure 1). the State Department 
of Mebural Resources is responsible fer the develepmet 
end operation of ooreatienal facilities at such roserveden. 
a Very Little informatica is avelletle gor gleaning vecreationa2 
(——— actstites ot wesceveline. Wo ane cea accurately say how 
aftes axe needed to satisty the dumad fer recreation in 

- @ civan orca. Me one knows vast effects reserved parit 
has on sttenisnce at onother park in the ease gmevel area, 
7 . The Indias: Topartnont of Hatural Resources early in 
a 1965 asked the Joint Highway Rescrch Project at Purdue 
University to contuct 2 rescarch yeegren that would dovelop 
iafomation that could ba used ac tools for plaming 
recreational, devaloyments et futuate reservoir aftes. Shree 
renarveies were sungicted for stuiy, tw bei beon de 
epemtion far sever} youre ai the third ms in the process 
“Gf being opmed for Fubliie use elibowsh fev festlttteo 
= | ware avat lable. ‘The tuo developed yariw are Idebar State 
uy Park on Cixies HAL Rosarreds and Raccom State Reerextion 
ea en Manatee Reserwctz. tee thint park ts located 

| en Monroe eseuvats. 

: A yoeponed rovenuh yrogrsst was mumttted to the Jota: 
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RESERVOIRS 


‘through the Joist Kigaey Research Freject. the papose 
of the yesexrch is te develep a mithed that can be used 
to peedict wecrestienal attendence at plemed seservoirs 
based on the characteristics of the recreational facilities, 
‘population, the distence fron poyulatias centers to the 
planned reservoir, and the influence of other reservoirs 
im the vicinity ef the plamsed reservede. the detex> 
winatiem ef the geouth patterns ef abtendance at new 
facilities as compared to established roverveire ic @ 
secuiary Chjective. 

ee or 47s las oh ta ioacecvetive exe ctntlax 

in type. Bont lmmehing soups st veriows locations accund 
the veserveizs are provided; five et Bacccsm, two ot Cagles 
MAXI, end wine at Mamres. Each bost seup ie provided vith 
gremmis. These remgo may er nay net be leeated in the mais 
ag 

Receowa end Cagles Mi22 cach have axe beach sovural 
temived fest long. Suiueing is pamitted exly at the 
benches which have adequate Mife guard parscamel aad 
contrel equipment es well es diving bonis and bath houses. 
of Indien end cme operated ty tho U. 5. Farest Sexvies. 
ALL are ciufler to the ance at Recoson and Cagles 611. 
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Wathia the main perk at Raceson and Cegles M121 exe 
‘located the camp gremds, beaches, concession stands, boat 
pentels, plenie areas, and bathhonmges, there are hiking 
tradis aveliebie. In general, each perk is welll kept by 
perscanel who knov end take pride in their work, The 
recreations). facilities availeble at each yark are sintlar 
and it ig difficult te visuslize vast edditienal types of 
facilities weuld be useful at this type ef park. 
the need for cutdsor recreationel areas can only increase. 
the Midwest as & region has 29 percent ef the population 
of the 48 contignms states, but only 12 percent of the 
recreational. acrenge'=), the use of fleed controll 
yeserveire for recresticnal purpcres ean provide a sub- 
stantial pertica of the mecied ublic recreatimel eress 
and every effert chevld be mrke to utilize such arens 
im the mout efficient semer for the benefit ef the pilic. 
Proper uliMination of tksse fectistien will require 
en adequate higinny system. The jerpose ef this research 
was to pwovids a simplified method for estimstiug futwe 
| TAT cOLtes 
Za ander to acquize sufficiont date fer the staly, 
edllection ws made over a peried extending from June, 
1965 watil. Ovteder, 1966 at all three yerte. Mgure 2 
shows the locstion ef the thres reasrvcirs. Data 
ecklection was begun cerly in the plemizg stage of the 
| grejeat 4m exter to take full edvasttnge of the sumer 
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ere ‘he primary source of data vas @ 25 percent interview 
of vehicular twips arriving at the yesks. the 25 percent 
aida not exveate a dierytion in tzaffic flew. che intarview 
were conducted at the gate houses vhere arriving vehicles 
were required to stop and pay fees. Rech intexview took 
apyraximately 20 secends. 

fhe mmbor on Indiana passenger eer Mcenses includes 
the musber ef the county of residence ef the listed cumer. 
Tis was recemied end used es the comty of erigin for 
the trip. ‘he driver was asked the parpose of the visit; 
the wmmboer of adits and children wore deterzined. 
Chdidem wore considered to be prraems under 12 yoars of 
age @ince ao chergn is made for eduittence ef persanz 
wader 12. Tsvte ves gede of any equipment earried such as 
a beat, house tyadler, cr camping trailer. ie of day, 
date, perk exd place ef extey (mia gate or icalated bext 
zemp) were recerded., 

The interviews were conducted at the gatchouses at 
Rascoon and Cagles Milk. No gatchauses ware im operation 
et Monroe Gsring thie perlod. the adventage of conducting 
interviews at the gutchouses wis that the vehicles vere 
already stepped in erder to pay fees, end no further 
Giangtion of traffic was necessary. Alse, at wea poms 
a duplication of interviews vas prevented. Vehicles om park 
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| ‘tn the susple. It was therefore possible to exclude all 
these vehicles which were not entering the park for the 
first time. Unfortunately this was not possible at the 
post rempe at Raccoon or Monroe. Eowaver the volumes at 
the beat ramps were low encugh so that it was posaible to 
ask if the trip had extered the park previously, without 
causing an wndue delay to traffic. At Cagles M411 there 
ia an attended gatehouse at the only isciated boat ramp. 

The majority of the interviews were conducted over 
the weekend periods, from Friday afternocn to Sunday after 
noon during the sumer months. Weekends vere selected — 
randomly. During 1965, the parks were visited every two 
weeks beginning early in Jume and contiming through 
August. Raccoon wes visited one weekend? and Cagles Mill 
and Menrce the next weekend througheut the sumer. Periodic 
 viedts were mde during the fall and winter and also during 
iiaeta we IScr An orter 26 deteraize the yearly 
distribution ef trips. During the 196¢ summer seszon 
visite were made to cach pork every third weekend. Weekday 
visits were made in June and August only. 

The general procedure for weekends waa to begin at 
2 PM on Friday and interview wmtil 9 or 10 PM. On 
a Seturdays, interviewing would begin at 9 AM and contime 
wntil 8 PM. On Sundays, interviewing would begin at 
a, 9 AM and continus until 5 FM. The hours were selected on 
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ee fev axgivals were nsted, aad few arrived 
befers 9 AM om any doy of the week, Ths yerkn vere open 
2) hours a dey during the sumuer, but isterviews were 
evaducted only during the stated hues. The park records 
oa attendance showsd thet en weekeails the arrivals during 
pee ener stew yetia aoaelty mccumted for sbout 90 percent: 
Gf the total visitors on Saturdays and Sumdays and about 
ae asek acvcaags Weekday interviews were conducted 


| fhe data ware cuuzerized by ucens of the TBM Togh 
Commuter utilising Portres TV comatter language. The 
darge number of data ltems urecluled any attempt et band 
calculation. Tsivtecn thousand tires Inméired ond forty 
samples wsxe collested ty tha interviews. 

Since the visitars vere asic to state the wnpose of 
their visit, wmaay mubtiple purpeias were stated. Bids we 
aot wamsunl. FT is probable thet mest ‘ops to a reservoir 
are wade Zor sowe thou cue parypese. However, in this study 
cay the stated purposes were secorded since these were 
ecnsiéered te be the jampeses wiidh dasyived ths trip. Bo 
cftert van mote to Seteraias £2, im fect, the stated purposes 
| were achunlly aceexmpliched. The tach ef interest was 
rast attwacted the visiter to the sau, aot what Re actunkly 
‘4d cee he had arrived st the part. ‘ho trip pemposes 


4n esasatially the seme manner «s wore the weekend interviews. 
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crcteret For iustamce, a teip purpose given as 
“pouting and looking eround" veo claseitied only as "boating." 
A camping trip virion cleo Liste plcsicking as 5 purpose 
"does not logieally weke sauce, of en cveraight camping trip 
without meals Ss havdly fensibie. Sone of these trips 
aa | (camping end pienickiag) may heave appewrad on the mamatien 
a dhesta wut they ware cumsed with the camping trips for 
apalytical yurposes. A trip for hich Lesting and ewleesing 
Bx cis retin tae tity sma st 
i: Just&tieble be counted as boating rether than ouduming or 
-—s wee versa as nO justifiable veason existed for saking em 
va exbitrery juiguent as to whet cotogery im vaieh te place 
the t2ip. A anlti-perpese trip of owlmelmy end benting 
could not be listed es both a swlmning and a beating trip. 
| ho soluble to this problem we to List exch trip as a 
. pepazate exteye 

A mamation program me wed te dutemiine the trips 
0 each perk for each year frou cach county im Iaitens and 
- -Tiiaais as wll es from other states. The txlps fram 

| ene county could bo daternine’ also by typs, that is, 

senting trips free each county to cach park could be 
= Aatermined. ‘he muber of posple, cr aisits and chitares, 
| eenla be determined in the ones numer a wee the wnber 
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| When comty trip totale vore dstersined, it became 
| ampawent that ever 80 percent of all trips came fran within 
225 miles of e park. For the yurpese of this extlysis, 20 
- eouties beyond 125 miles of the closest park vere considered. 
‘The observed tripa per county beyand this range were so few 
as to be insignificant. 
In order to standardize the trip rate frou any 
-yerticulay comty, a uit of mame was roquired. Ese 
wait selected was tripe yor 1000 population. ‘here is a 
large veriction amg coumty popullatiess. Marion County 
contains 785,000 people, viile Union Comty contains 6000. 
Obvicusly the total mmber of trips frou the two counties 
will very even if the distances te = park are the some. 
@he use of a trip rato will tend to normalise the disparity 
of population differences. 
The trips from cach cousty were converted inte trips 
per 1000 pepulatien. Chserved trips were divided by a 
facter, called the expansion factor vhich is the percentage 
«(Of all trips to a perk thet wore sompled iz a year. She 
Resources’ weekly tally sheets which were available for 
«3965 ama 1966. A eempling cay is 9 day of weebley sampling. 
ss Ee a wookena day, Friday, Saturday, or Sunday, was used, 

a maltiplicr of five ves wed es vecken! days produce 
Sout five tiess as many trips as © veskiay day. Sheree 
Bid. | fore, “cue weckend proimes three tines five or 15 
= “sampling days.” Tha totel eeupling days for each park 
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Asai Tas cbeerved trips fre a comty ware mitipiied by 
! | four to reflect the 25 parcent sample. the resulting 
a - Flgere ves then éivided by the exuneion factor tren Figure 
28, determines fren the wmber of sampling days in order 
oe mest omy pe 
«By dividing the total tripe, ar beating, swimming, comping, 
or plomicking trips by the comiy poyulation in theusonds, 
ug the talp sate fer any desired twip yarposes can be cbteined. 
ke cowmty population data projections fer 1965 ana 
1966 ware Linear projections of the 1950 and 1960 cones 
. Santy fhe teip rates for exch comby fer both yeara, 
te all three parks vers computed fer total, boating, 
; sein, picnicking, and mvissing trips. 
) feria coany cs the conten of ich perk, Read wiles 
wae measured sing the primry hignay systea. 

ar AMAL 
—ssdDuvellomesrt: of Prediction Hodel 
& normal plot of the trip sates verwus distazce of | 
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Mineo A plot of the cae data oa a omti-logaritinic 


a in tems of tetance This result was expected since the 
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a further than is necessary te catiaty the wurpose for which 
the ‘tip de being me. 
“Fer detexmining the trip wate, the function used was: 
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fwo regression curves were developed; ene curve is 
to be weed for coumties that axe closest to the specified 
park end the other curve is for trips te a park thet is aot 
to more than oie park. If the ascmption that o trip 
desires to be os shart as poesivis is correct, then the 
cheracteristios or the yaremstars of equation 1 should be 
different for each case, Case ane is the confitden vhere 
, there is ne park cleser to a comity then the park wider 
ss eemsideretion. Cae two te the contitica share exe or 
D a Oe Re ere eeittetensy the oommttes 
7" tat vere clamor tothe past: ossidared thm to any tite 
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al counties that wore cleces te 4 york other ‘ham the exo 
@uring tide perio’. Ne beeches ware open far ewleuing, only 
extwemsly Jimtted cauping ond planicking feef2itics were 
available, oni fighing «ms ast pormitted, Only beeting 
Duets) a fosiiiterah tobe ih norm), operation of Ikuree: 
Re weed netwark suyving the exes was inadequcve. The 
 wends were newrev, wtuting, end mistiy wmipeved. 
5 Km 1966 Receoum Park 24 act pammit ovleming because 
= the wesarvedr you). Zevel vue too Zev. Far this reasen, 
| #he 1966 data fur Fnecoan ware not iacluded 42 thie 
portion of the analysis. . 

The motel Y= Ae"™ 16 man-Lincar in that the function 
de not lincer iv the pasemetars, it is aot of the linser 


ss 
P : | Ys B, * B42, + ose PoBESs eS 
“he eotimetion of tho perumatera by the method of Teast 


squares con be made by “sing 2 logeritinde trensformation 
Is¥ « Ia A & Bx (3) 

; are miltapliea ond age therefore additive im the trans 

= famed model. Tho logaritiate traneformstdon vay net give 
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A non-linear regression analysis wes used to obtain 


ste parameter JA and B, ‘The method selected was a minor 


ss wagdant of SHARE 309n £6) , Thic program finds the estimates 


of the paremeters A and Bin the fonetion ¥ = Ae +¢ 


by minimizing 
2 
Le ahty - (1s) 
where € is the residual error and z is the estimate cf Y. In order 
y 2 y a\2 
to solve Le #2,(¥ - ¥)°, the partial differential equetions of 


¥ = Ae ™ with respect to the perameters must be used since 


are a, oe 
hed. Sir. #) Heo (5) 
and 
ah) BY A. oe 
et eo QV - Y) = = 0 (6 
oB . oB 


are the norma], equations which mst be solved similteneously for A 
and B, the estinmtes of A and B. 


The required partial differentiel equations were 


ee a : (7) 
and 

a . LA -Be 8 

Sp wz xAe ( ) 


These two equations ware substituted into equations $ and 6. The 
equations may be solved by finding the values of A and B which will 
minimize Le -).(¥-Y)". This is the method used by the SHARE 309% 
progrem. It is an iterative technique wich requires an initial 


estimate of the true perameters. 
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| | ‘The initial parameters used were developed by estimting 
perameters for e linear transformation of the data for the 
total trips to Reecoon for 1965 and to Cagles Mill for 1965 
and 1966. The results were such that a value of 250 was 
selected as the initial estimste for A and a value of 0.466 
was selected for Bo A similar procedure was used for 
intervening parks with ‘the resulting estimates of 120 for A 
and 0.466 for B. The values used proved satisfactory as 
initial estimates. 

Using the data for total trips, a linear transformation 
of the form InY = LnA = By was made for the purpose of 
testing 4f the various regression lines produced could be 
considered paraiien'”), A standard "F" test using analysis 
of variance techniques which compared the variance between 
the individual slopes and the variance about the individual 
lines as Lag the mean squares s,° and Bas respectively, showed 


the following variance ratio: 
2 


8 

‘2 e116 
ma (2, 82) = ee = 2,108 < 2.35 
1 


for an @ level of .10» The hypothesis ds that the lines are 
2 


parallel and since aa, » distributed as F(2, 82) where 2 and 82 


2 


s 
are the degrees of fSeedan for 8, and Sic is less than 2.35 it 


eannot be said that the lines are not parallel. The @ level was 


_ chosen to be relatively high in order to reduce the chance of 
making a type II error to to accept the hypothesis when in fact 
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at is false. It was thought to be more advantageous to accept 
Pe i MPnieme MtotUNLity Of miking w type T error ar to reject the 
Dy) vippbtheste dy Pelee when 1t setualiy is true.’") te tne rines 
produced by the transformed equation can be accepted as being 
parallel under the above conditions, it should be safe to cone 
Clude that the actual non-linear regression lines are also 
parailel, that is the slopes of the lines can be considered 
equal. This approach was used because there is no satisfactory 
way te perform an analysis of variance for the nonelinear case. 

The mumer of iterations required to estimate the parae 
meters was usuelly jess than 10 and in no case wes a computer 
force off used because the mmber of programmed iterations 
had been exceeded. The initial perameters are then used to 
calculate an estinate of Aand B. The new estimte is then 
used to get a better estimte. This process continues until 
@ satisfactory answer is reached. 

An iterative technique for estimating parameters of a 
Ronelinear system my or may not work satisfactorily depending 
on the form of the iterative technique used. The SHARE 
program used for this research employs the method known as 
Marquardt’s Compromise 2) , This method is a compromise 
between the linearization (or Taylor Series) and the steepest 
descent methods ©) e its chief advantage is that it seems to 
be applicable to a greater range of problems than the two 
4 other methods. Taylor Series may not converge as it is a linear 
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—s Merquadt’s Conronise method alast slvaye converges 

:: Mth dick! Ak ina Stee Goangent: ooeent: Hthod | 
| aa 
te conte, For nomelinear yeoblens, ue perticular method of 

be | Steretton can be eousidered best because for a partlovlar 

pe “ yeoblem, modification of aay netho’ ray result in quicker 

pe eonvergence: A satinfuctory exswer is ons which satisfies 
the exiterie impose’. 

Several criteria for stopping are avaliable. Vbes the 
slope of LAY = x)° is near zero; that is, when the partial 

ss Mewkvatives appronct zero, the criteria are setisNcd. a 

| the SHARE program the value of the elope is considered to 

ae “be nec vere vhen the sctual value ic eos then 0.0001. 

‘Ghere axe two additional ways in vaich the SHARE pragrem 

may be satisfied, Waen the chauges in A aud B become toe 

| gull for as iteration or vhon asy piedstormined mabey of | 
~~ Stevatdons Aave been mefe. In this cose the stendard couvergence 

te eriteria supplied with the program were used. ‘the Ipsilon 

| Best wan weed to deternine convergmee(6), Thade test is 


wanton << € , for all j (9) 


where hel is the value of the jth parameter 
, v ig the constant used in convergence test (10° 3) 
€ is the convergence eriteria (5 x 10 | 


tag . 6, is the increment to dy 
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= eo (see Figures 3 end 4). 

stag eatiunting lines for trips ta the closest york and 

| ning pexk, ene is able to reoduce aver 95 percent of the 
— 


uit far Suture pleating purposes. 


So tphabamnpmaiaale OF 
t fa these tests uae whether of net thete ws any 


 Gifferonces for the varices trips due either to 


oan statistics), teste such ss BinuMtencous Sigaifieance 


owt f ban A .wuedeewang te afee OL sombou aaspoug eff 

o¢ ons Sogeioved eaattepe edt “okey enltage edt cheer | 
walhed gis Ledoe od? wt aeder gia’ Colbomy of Beas of . 
oat vssme died wi egtst yatque tee peblebendy sytkenbee 
oc} ce Liow ea Seaw exoy LLM enlysD haw epscnsll eet ated TOOL 
tase 2 hogewers eu eoulor otf LLM ealged aah ated B36! 
ommaciy of bea evar € bes A to eonlev ogee ed? Bes ympetes 
jetcontive wt @yrup ofmit2vegel-imes a ap stele eubl dtpheute 
(4 bes € commit ese) ssscgeay 

hep fox, teseols a of aghat wot emall pabtubtes gabe’ 
acy Lo decom C0 acrwo comborg of ofde ak eno gluog gabarrusdal 
200L «wt LLM welps? o¢ ba Vl wrt ancsest of egtet Lede? 
ed of Borohktwon of (dneoteg 02) etemttus obd? B0OS Sas 
rote ¢ gritemtg saute at etmwpeke yeakiee 

coveo Atngct exe tigat® ep Gare ages? lenidukiege GusbaslO 
wo cumhweY Yo efeylewk eff at etaentied algheiet at ated? 
\Coscogag Cin? aomburr off wt wimg ef? of .ogted edt ap ame 
joupoe Of tates @2 aegeduroveq eo? betwee euw aghet off 
bot aoe dole egiet? Sevmedo Jato? af eumpeythhS off wat 
iiw ae oped sottewwedo to codeux cit af esonyuntht} af? eovt 
1 oy dose So esucbastte Jeune wit coomresttid off as 
vm Sev oh? dua wo unéfedy aw efee? seed? ab Jenusdad 
o1 Mutio ov) ghee euoktey e@% awk goompusttid suseiRaapis 
oteoy OF we etuet 


CONIFIDENGE BAND ——O—- —O—— 
CONFIDENCE BAND — —C} —G@— 


1000 POPULATION 


TRIPS PER 


40 60 80 


DISTANCE (MILES) 


FIGURE 3 
TOTAL YATRIPS#) TO (CLOSPSiT) (PARK 


OP a eg oe ee Te 


UPPER CONFIDENCE BAND ——©—- —O-— 
LOWER CONFIDENCE BAND — —O- -—O-— 


1000 POPULATION 


TRIPS PER 


40 60 80 
DISTANCE (MILES) 


FIGURE a 
TOTAL TRIPS WITH INTERVENING PARK 


ree Pa re te eee eee ee er a, oe 


| @Ffawemce between Raccoon and Cagles MULL for the purpose of 
beating, plewicking, an@ swluming. Fyom this is inferred 
thet the attrestion of ench park ic the eaze and the caly 
@ifterame in trips exriving at each peek cam be attwlbeted te 
the populatian Gistwibution axoumd each pork, More ef the 
population is cieser to Recacor then te Cagles M21 and more 
teips are ude to Raceoon then to Cagles MILL. The fect that 
the oubimsting dive for total trips te the closest paxk has 6 
higher ¥ datereapt (330.4 versus 129.3) than the Line fur 
total tripe te a park with en intermming put, validates the 
asruxgtien that a recrectteusl trip desires te be as hort 
as possible. | | 

Yeo the twe geimary curves (Mgues 3 aud 4), Confidence 
Intervals were ecuguted by dctevaining the lines for the 
a icniusbede ty civerce ee X increnges, vet ectuslly the 
confidence ixtarval decxesses as X ineresues. the lavgeat 
value of the confidence tand cecers when X ie seve. This 
ig éus eppawontiy te the fact that fewer observatious ere 
the larger values of Z. Sn other words, fower counties are 
=“ aesex te the park then ave fexther fren the parks, using 
50 nites es a division point. 
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ty nck single ruxyece, Bo multi-purpose trips are include. 
ee eis (Gable 3) 4s considered to be were ceefvl in 
explaining the trip purpeses because 1t cantaizes the mlti- 

“purpose trips as well an the cingle muryene trips for each 


Gae conclusion that eo be made is thet owlweieg is the 
 gaast prefered activity; followed jn order by honting, plonisking, 
em eamping. (Sse Gable 4 end 5). 

- Aewival diesteitutions vere plotted im ander to detamsine 
the arrival. pattems both for totel trips and for cach tetp 
Parpese. Consitereble variation exists among the days of the 
r. i weekwmt, Friday, Saturday, and Suiay (see Fagurea 5, 6, and 7). 
| ‘he auly mejor difference between perks was noted in the 

. maguitule of tsipa por hour. This effect however, has alroady 
o been explained as teing due te the popliaties distribution 

fhe values for the arrival distributions wwe obtained 
os epee Feros Wigure 8, it can be seen 
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TABLE 2 


SINGLE PURPOSE TRIPS IN PERCENT OF TOTAL ANNUAL TRIPS 


Raccoon 1965 Cagles Mill 1965 


Cagles Mill 1966 


Boating — ea 9.6 18,2 

Camping Bee L.8 5.1 

Picnicking 6.5 oeT 6.5 

Swimning 158) 12.) oe 
TABLE 3 


MULTI-PURPOSE TRIPS IN PERCENT OF TOTAL ANNUAL TRIPS 


Raccoon 1965 Cagles Mill 1965 


Boating 36.9 B76 


Camping TB Sh 251, 
Picnicking 32.3 36.) 
Swinming 38.1: 55.6 


vate me ae a eee” oe oe 


Cagles Mill 1966 


nine 
eel 
21.6 
31.9 


TABLE 4 


TRIF PURPOSE IN PERCENT OF TOTAL ANNUAL 
TRIPS, AVERAGED FOR ALL PARKS 


Boating 0.0 
Camping 19.9 
Picnicking 30.0 
| Swimming 42.0 


TABLE 5 


AVERAGS TRIP PURPOSES Ti) PERCENT 
AU 


( JUNE, JULY, 


FOR SUMMER MONTHS 
ST) 


GU 


Raccoon 1965 Cagles Mill 1965 Cagles Mill 1966 
Boating 36.0 . 36.0 3320 
Camping 18.6 21.0 16.0 
Picnicking 32.0 333105) 2565 
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CUMULATIVE TRIPS 


ss ggrival sate fer the menths other than June, July, and Aumust 


wild be much Jess than those plottcd in the Mewes. These 
figures may be weed as the avewage agrivel rates omd daily 
distzribatieons far the parks involved. 

Te waxivam amber trips observed in oze dey was e Sunday 
when 1348 trips ware uempled xt Resesom Stete Reereation Area. 
Figure 9 chews the trips rates by mpose. The veluss 
ware determined in the sams mamer es were ths values for 
tetel trips. The plots show the relative sttsactiveness ef 

each activity. 

Of iutexest is the relationchip of the curves to each 
other in teams af distance. For distances ef less than 30 
miles, svimaing s¢ a twip producer is shead of ali the others; 
beyond 45 miles, picricking is the most attractives and 
camping is the nest attrective beyond 7O wiles. ‘the cwrves 
fer touting, picnicking, end camping tend to converge vith 
om increane in distence vhich indicates that as the distence 
fimeweaseo the trip purpese hes less effect on the trip rate. 
Zt wey also iadicate thet sore miLti-purpese trips ave mde for 
‘@& @ esparate activity, ean be satisfied closer to howe than 
cam most other activitics. Also, the high sete fer chert 
éigtamees goflectn the desire ef many people for a shart 
tegpation trip for a switic Shas can also be inferred fram the 
er@ival. Gintrivationn waieA chow the swimaing arrivals to be 
ister in the day. 
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, FIGURE 9 
TRIP RATES BY PURPOSE FOR CLOSEST PARK- 1965 
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| he average muber of percms yer trip is stow tu 

a a 6. The values vere ebtained by dividing the total 

(mbar of teige scmyled in that vem your, ‘There is no 

| sigetflomt Sttforence onang the value, the average value 
being 3.69 persens per trip. 

| TABLE 6 

AVERAGE TROMEER OF PERSONS PER SREP 


1965 1966 


Races 372 3.80 

Cagies Wild 3.84 3063 | 

Maxxvoe 3.80 3063 
ae. ; 


Some lowiledge of the maximum expected voekem’ velune 

| gould be of interest to plamers. In ander to determine the 
‘escimue weekend attendance, the mccimm mmber of trips for a 
1966, he State Department of Nature) Roscurees veskly tally 
sheets vere wed in ardor ta obtain the exact mmber of trige 
(«fa Cagles MILL in 1966, Sufficieut data for 1965 were net 

Re vewelts ave given ia Table 7 amd are stated im terms 
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Pegcent 
Asuanl Trips  Yaelend Voleme of Total, 


1965 Rascosn: 57,246 2,778 4.8 
1965 Cagles Milt 50,695 2,433 % 9 
1966 Cagies MALL 43, 322 35329 8.2 


fhe macieme mabex of trips come on Sunday. For ay 
wookend vhen weather con@iticas exe similer, Sunday will have 
‘the meciman volate ef arriviag tripe. Fox the macimm wok- 
ends listed in Bable 7, the doily bresk’om ig Meted in Fable 8. 
TABLE 8 
TATEY SREPS Oi WAXTGH VOLE WEEKEND 


1965 Reesoen | 249 865 ho 51.6 
1965 Gagles MULL, 276 #8 ery 52,5 
1966 Cugles WIR «1,938 766 625 5702 


For planning puxposes, the maximm volume thet will be 
 @epected con be computed cantly fran the estimmted tetal 


:  aprivel trip volume, Since the Sunday trips of the waximm 


_~—s Wellume weekeml aceowst for, on the average, 53.5 poreent of the 
Mm total, txips, 0.535 muktiplied by 6.9 parcent of the total ammal 
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rn tripe will give en estimte of the muciam maber of trips 
that cam be expected in ens Gay. herefare, apgroximately 3.7 
| parcant of the total om) trips can be expectes as tho mcimm 
ce daily volume. 


The objective of this roscarch wee te develop s methed 
ef wedicting attendance fer recrachional yuxyoess et naw 
reservoirs. ‘The method developed by this rosearch appears to 
be em effective tecl fer predicting future cecrenticnal attenie 
ence at vesexvuly parte. The mcdel ¥ = Ac™ 4 able te 
ywoduce accwate trip ostiamtes to a seservair if the trip 
gates exe placed inte two eategerics, trips to the clovast park 
and tyips with an iutesvening pork. 

The wodel for the case of total emma, trips to the 
closest park fa Yo 338.he°°FTIX, em there is an intervening 
park, the model becens ¥ = 129,3¢°0%8TX, Distance measured 
ie tens of wiles end population wsneured im thawends are the 
two variables uecesssry to use the equations hich will 
proiuee aummal. tedp rates for a ccunthy. 

The method developed is able to predict future attendance 
with geasunuble accurauy based om distance, poyelation, aud the 
influence of ciwllar perks. In contrast to the previously 

| characteristics variables vaich are difficult to masure and 
- evaluste end extromely difficult to project, this madel. is 
probably ee acourate and is moh simpler to use. The model is 
‘ efoquate for sivenced ylomring paposes and ean be wll te 
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f ‘Peatdation!, evidence inticates that there is uo significant 
tee between perks of similer type with rezerd to their 
J | hasty to attaect visttere fhere is one attraction rate for 
| telpo 20 a meservety thet is closer te the pot of trip 
“tariye von there 49 cucthar verervaiz closer to the paint of 
“4m attrestZon rates substantiates the asmumpiden that « trip 
deaizes to ba ag chert a5 possible> Pedyle will mot go pest 
a pezk te got to encther that hes similer facilities. 
| the eounty trip rate to a park is also directly related 
to the distemes between the eauxty amd the park; the longer the 
‘Sho uttemtence at any proyored site is dependent’ on the 
“population, tts distance from that park, end the lecatien of 
ss other simtter parks with regard te the leostion of the 
hy ‘population. These paraiwters are caskly wiierstect ani readily 
| aveitieble te exy plemizg agency. Distance sem be determiacd 
= Rta aa ofFisiel. state highway xp. Fopulsties data ent 
_~—s«sBwOJesticn tedhuiques are camum tecls for the planer. 
" Grovth of the trip yates is = possinility, but was not 
qj “imsluded in this zeport because a tw yoor time period is ast 
: | sufficient fur on accurste exminstion of the posatble changes 
 tedp mates. fhe continuing phase of this project should 
eee seas te tots mate 
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| F ‘a, “Me trip rate agpears to be = henly teal, the high 
F — ecrvetetion dzdex values (R°) fox total. tripe (84 to .97) 
a iuticater that the triy zate technique ws effective tx 
secio-ecoucmie factars and park facility quantities can be 
eonsideredt wiitorme in thet ell perks tem? te dcaw tripe fram 
| “het is escuutielly a wiforn crcos section of eli types of 
social end economle population grexpe. 

fe uethelolegy developed in this research is iLinstrated 
through en ayplication of the techuiques to forecast the 
weerectional trips te the Wildest Reservelr (Figare 1) for 
i975 ena 1950. his appliesticn is chow ia Appendix A. 
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y Ee evder to clarify the procedure wied to estimate future 
—— tatp attwections to a reservatz, ea exemple wlll be Sliustzated. 
deat Resarveie has secently teen mithorized for construstien 
‘ hy by the United States Congress. The Resevoir will, be located 
om Wildest Gresk @ few miles esot of lefaywtte aad it is 
 «-sutdelyeted that recreatimal fusllities will be developed 
that are similar to thoce im the yarks thet vers stuiied, 

«A975 and 1980 ware selected as the design years for the e-umple. 
7) ie the exact iseation of the park is not mom, it is 
essmed to be five silos cast of the center of Lafayette. The 
fivet etep in problem design is to list oll eaumties withia 125 
-— gead wiles of this iseation, the deterrinction of which 
ss eommttes axe closer to com other similar park than they are te 
“this exeple, Tniiena Dance was ssoumed to be e similar fuedlity, 
Ws The population projections used for this example are the 
i best eatinates fur cach Indian Comty as estimated dn a report 
. we tae Gratuate Schock of Business of Indien thiveraity’”), 


1960 sounus date ven woed fer Thiteate Counties. 
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| ena be brought wp to date ty modifying only those parenstare 
. Which have changed. The entire estimating procedure need 
a “not be wedmue each tins 2 change is necosoarys the flexibility 
| of the process means cely the affected portions used to be 
. For thic example, uo attempt has been mde to 
aap 

the txip sates for exch county for total. trips are fomd 
a .. ly using Figwe 3 far total ammal trips to the closest park. 
a | Figure 4 1s wed to find total ommcl trips to a park watch 
3 is dnfiuemoai ty en intervening park. Computational values 
oe “exe show in Tables 9, 10, and 11. he results are show in 
| able 32, he tated emmnl trips ere 56,329, the muber of 
tote, eamanl teips 1s multiplied by 1.20 tp arder to include 
| fe the estimate the 20 peromt of triye that origtante beyond 
| (125 mies from the pavk. The result io the estiuated total 
ee a ann, 6,595. 
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